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(54) BOND MAGNET AND ITS PRODUCTION 

(57)Abstract 

PURPOSE: To obtain a bond magnet provided 
with an electrolytic plating film, an electroless 
plating film or an electrodeposition film without 
sacrifice of magnetic characteristics by filling 
pores on the surface of bond magnet with a 
resin layer and forming a conductive layer on 
there. 

CONSTITUTION: The bond magnet is applied 
with a conductive layer entirely or partially on 
the surface through a resin layer. The surface 
roughness is set such that the maximum height 
(Rmax) on the surface of the conductive layer 
is 400 iU m or less when the reference length is 
25mm. The conductive layer is composed of a 
powder of an element selected from Cu. Cr. Zn, Ni, Cd, Sn. Pb. Fe. Au, Ag, Pt, Pd, Rh. 
Al, Nd or an aggregate of one or more kind of alloy powder principally comprising these 




elements. This constitution allows electrolytic plating, electroless plating or 
electrodeposition while inhibiting intrusion of plating liquid into the pores on the 
surface of a bond magnet. 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The bond magnet which has the conductive layer which minded [ the whole 
front face or ] the resin layer. 

[Claim 2] The bond magnet according to claim 1 with which surface roughness was set 
up so that the maximum height on the front face of a conductive layer when setting 
criteria die length to 25mm might be set to 400 micrometers or less. 
[Claim 3] The bond magnet according to claim 1 or 2 which is the set more than a kind 
of the fine particles of the alloy which uses as a principal component the fine particles 
or the above-mentioned element of a simple substance with which a conductive layer 
consists of an element hung up over Cu, Cr, Zn, nickel, Cd, Sn, Pb, Fe, Au, Ag, Pt, Pd, 
Rh, aluminum, and Nd. 

[Claim 4] The bond magnet according to claim 3 whose m^'or axis of fine particles is 
1mm or less. 

[Claim 5] The bond magnet according to claim 4 whose fine particles are scales-like. 
[Claim 6] The bond magnet which has an electrolysis plating coat for the conductive 
layer which minded [ the whole front face or ] the resin layer on all the front faces of 
owner Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. 

[Claim 7] The bond magnet which has a nonelectrolytic plating coat for the conductive 
layer which minded [ the whole front face or ] the resin layer on all the front faces of 
owner Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. 
[Claim 8] The bond magnet which has a resin coat for the conductive layer which 
minded [ the whole front face or ] the resin layer on all the front faces of owner Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. 

[Claim 9] The manufacture approach of the bond magnet which formed the conductive 
layer after forming the resin layer in the whole front face or a part. 



[Claim 10] The manufacture approach of a bond magnet according to claim 9 that 
surface roughness was set up so that the maximum height on the front face of a 
conductive layer when setting criteria die length to 25mm might be set to 400 
micrometers or less. 

[Claim 11] The manufacture approach of the bond magnet according to claim 9 or 10 
which is the set more than a kind of the fine particles of the alloy which uses as a 
principal component the fine particles or the above-mentioned element of a simple 
substance with which a conductive layer consists of an element hung up over Cu, Cr, 
Zn, nickel, Cd. Sn, Pb, Fe. Au, Ag, Pt, Pd, Rh, aluminum, and Nd. 

[Claim 1 2] The manufacture approach of a bond magnet according to claim 1 1 that the 
m^or axis of fine particles is 1mm or less. 

[Claim 1 3] The manufacture approach of a bond magnet according to claim 1 2 that 
fine particles are scales-like, 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the bond magnet used for the stepping 
motor for floppy disk drives, the spindle motor for hard disk drives, etc., and its process. 
[0002] 

[Description of the Prior Art] In recent years, the electronic parts which constitute it in 
response to small-and-light-izing of electronic equipment are also in the cutback-ized 
inclination. This inclination is looked at by the motor and it requires the 
miniaturization of the magnet built in, and complicated configuration-ization. The need 
of the bond magnet which can respond to needs, such as a miniaturization and 
formation of a complicated configuration, is becoming large in such a background. 
[0003] A conventional bond magnet and its conventional manufacture approach are 
explained below. A bond magnet is a compound magnetic material which uses magnetic 
powder and a binder as a principal component, and the manufacture approach has 
compression molding, injection molding, extrusion molding, common rolling shaping, 
etc. Especially although things, such as a ferrite system, a SmCo system, and a NdFeB 
system, are common as magnetic powder, in the application as which high magnetic 
properties are required, NdFeB system magnetic powder is in use. Moreover, that to 
which a predominance on a fabricating operation to an organic binder uses as the main 
raw material the thermosetting resin which fits compression molding and can produce a 
high density article in the application as which high magnetic properties are required 
especially as a binder is in use. Among such bond magnets, since the thing of a NdFeB 



system contains many iron which is easy to become oxide, it is indispensable to form a 
corrosion-resistant coat in a bond magnet front face. Moreover, there is semantics of 
lack prevention of magnetic powder with the bond magnet fabricated by compression 
molding, and coat formation on a bond magnet front face is indispensable. With the 
bond magnet as which decorative functions, such as medical supplies, are furthermore 
required, it is required to form a coat in a bond magnet front face that a fine sight 
should be given. 

[0004] The components of these coats are noble metals, epoxy system resin, fluorine 
system resin, silicon system resin, etc., and electrolysis plating, nonelectrolytic plating, 
or vacuum deposition has [ the formation approach / metallic film ] electropednting and 
common spray painting about a resin coat. 
[0005] 

[Problem{s) to be Solved by the Invention] However, with the above-mentioned 
conventional configuration, there is [ in / further / electropainting ] a trouble that 
lowering of electrolysis plating, nonelectrolytic plating, and the magnetic properties 
based on [ the plating liquid from the hole of a bond magnet front face and 
electrodeposition coating liquid invade, and ] it is uncontrollable. Moreover, in vacuum 
deposition, there was a trouble that the trouble of not being practical could not form the 
resin coat which can be equal to practical use in spray painting again at the edge section 
of a bond magnet, for high cost. This invention is especially set to electrolysis plating, 
nonelectrol3i;ic plating, and electropainting among the above-mentioned conventional 
troubles. It is what uses as a disclosure plug the technique of preventing the problem 
into which plating liquid and electrodeposition coating liquid invade, from the hole of a 
bond magnet front face. Specifically Let the bond magnet which can perform electrolysis 
plating, nonelectrolytic plating, or electropainting where the trespass of plating liquid 
etc. to a surface hole is controlled by forming the conductive layer through a resin layer 
in a bond magnet front face, and its manufacture approach be offer plugs. 
[0006] 

[Means for Solving the Problem] A bond magnet has much magnetic powder exposed to 
a front face, is using the conductivity of this magnetic powder conventionally, and is 
performing coat formation of plating etc. However, with the conventional bond magnet, 
since a hole exists in a bond magnet front face, if plating processing is performed, as 
shown in drawing 1 , plating liquid and electrodeposition coating liquid invade from the 
hole of a bond magnet front face, and it has become the cause by which this brings about 
lowering of magnetic properties. Moreover, since magnetic powder was not exposed to 
all front faces, the part where the plating coat broke off also existed, and this is 



connected with rust-proofing performance degradation. In order to solve this, this 
invention takes up the hole of a bond magnet front face with a resin layer, as shown in 
drawing 2 , it forms on it the conductive layer which consists of a metal-powder object 
etc., and proposes the approach of giving conductivity to the whole front face. If a resin 
layer takes up a hole at least and a conductive layer exists at least on the plugged-up 
resin layer, the object which gives conductivity to the whole front face will be ****(ed), 
but as shown in drawing 3 , a resin layer not only takes up a hole, but you may form it in 
all front faces. In addition, in such a case, a conductive layer is also formed in all front 
faces corresponding to a resin layer. This invention made based on such an idea consists 
of 13 items below. 

(1) The bond magnet which has the conductive layer which minded [ the whole front 
face or ] the resin layer. 

(2) (1) to which surface roughness was set so that the maximum height (Rmax) on the 
front face of a conductive layer when setting criteria die length to 25mm might be set to 
400 micrometers or less Bond magnet of a publication. 

(3) (1) which is the set more than a kind of the fine particles of the alloy which uses as a 
principal component the fine particles or the above-mentioned element of a simple 
substance with which a conductive layer consists of an element hung up over Cu, Cr, Zn, 
nickel, Cd, Sn, Pb, Fe, Au, Ag, Pt, Pd, Rh, aluminum, and Nd Or (2) Bond magnet of a 
publication. 

(4) (3) whose major axis of fine particles is 1mm or less Bond magnet of a publication. 

(5) (4) whose fine particles are scales-like Bond magnet of a publication. 

(6) The bond magnet which has an electrolysis plating coat for the conductive layer 
which minded [ the whole front face or ] the resin layer on all the front faces of owner 
Perilla firutescens (L.) Britton var. crispa (Thunb.) Decne. 

(7) The bond magnet which has a nonelectrolytic plating coat for the conductive layer 
which minded [ the whole front face or ] the resin layer on all the front faces of owner 
Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. 

(8) The bond magnet which has a resin coat for the conductive layer which minded [ the 
whole front face or ] the resin layer on all the front faces of owner Perilla fixitescens (L.) 
Britton var, crispa (Thunb.) Decne. 

(9) The manufacture approach of the bond magnet which formed the conductive layer 
after forming the resin layer in the whole front face or a part. 

(10) Surface roughness was set up so that the maximum height (Rmax) on the front face 
of a conductive layer when setting criteria die length to 25mm might be set to 400 
micrometers or less. The manufacture approach of a bond magnet given in (9). 



(11) It is the set more than a kind of the fine particles of the alloy which uses as a 
principal component the fine particles or the above-mentioned element of a simple 
substance with which a conductive layer consists of an element hung up over Cu, Cr, Zn, 
nickel, Cd, Sn, Fb, Fe, Au, Ag, Ft, Fd, Rh, aluminum, and Nd. (9) or the manufacture 
approach of a bond magnet given in (10). 

(12) The manufacture approach of a bond magnet given in (11) that the major axis of 
fine particles is 1mm or less. 

(13) The manufacture approach of a bond magnet given in (12) that fine particles are 
scales-Uke. 

[0007] 

[Fimction] Since a resin layer stops the hole of a bond magnet front face, trespass of 
unescapable plating liquid or electrodeposition coating Uquid can be prevented in the 
case of electrolysis plating, nonelectrol3rtic plating, and electropainting. Furthermore, 
this resin layer functions also as an adhesives layer, since a conductive layer is fixable 
to a front face, it becomes possible to give the high conductivity which is not acquired 
only in a resin layer to a bond magnet front face, and the coat formation by electrolysis 
plating, nonelectrolytic plating, electropainting, etc. becomes easy. Moreover, by forming 
a conductive layer in a front face, the technique of giving conductivity to a bond magnet 
is efficient compared with the conventional conductive grant technique of applying the 
mixture of resin and the conductive matter to a bond magnet &ont face, or making a 
binder containing the conductive matter, and can perform efficiently conductive grant to 
a bond magnet front face. Thus, according to the configuration of this invention, where 
the hole of a bond magnet front face is stopped, it becomes possible electrolysis plating, 
nonelectrolytic plating, or to electrodeposit. 
[0008] 

[Example] The detail of this invention is explained based on a concrete example below. 
[0009] (Examples 1-6) It is the magnetic powder compound which consists of NdFeB 
system isotropy magnetic powder (Greneral IVIotors MQF-B) 97wt% and epoxy system 
adhesives 3wt% passed 32 meshes Compacting pressure 5 t/cm2 The bond magnet of a 
30mmx5mnix3mm rectangular parallelepiped as carried out press forming, carried out 
a cure at 180 degrees C under an argon ambient atmosphere for 1 hour and shown in 
drawing 4 was obtained. After sinking into the 10wt%MEK solution of epoxy system 
adhesives for 5 minutes and fully carrying out the liquid end of this bond magnet after 
that, MEK was dried by carrjring out reduced pressure dr3dng. Thus, by putting 1000 
bond magnets and 200000 copper balls with a diameter of Imm which have an epoxy 
non-hardened system adhesives layer in the produced front face, and lOOg of nickel 



powder with a major axis of 0.5 micrometers into an oscillating-type ball mill, and 
carr3dng out oscillating processing, the bond magnet with which nickel powder adhered 
to the front face by the adhesiveness of epoxy non-hardened system adhesives was 
obtained. It rinsed, after carrying out the cure of this at 180 degrees C for 1 hour, and 
superfluous nickel powder was removed. The bond magnet which has the conductive 
layer which minded the resin layer in the above procedure was obtained. Sandblasting 
adjusted the maximum height (Rmax) on the front face of a conductive layer for this by 
criteria die length of 25mm, as shown in (a table 2). By carrying out electrolysis plating 
on the conditions shown in after that (table 1), the bond magnet 1 which has the 
electrolysis plating coat 4 for the conductive layer 3 which minded the resin layer 2 as 
shown by the conceptual diagram of drawing 5 on owner Perilla frutescens (L.) Britton 
var. crispa (Thunb.) Decne. was produced. Moreover, the bond magnet which performs 
electrolysis plating processing similarly and has an electrolysis plating coat was 
produced, without making a resin layer and a conductive layer form in the bond magnet 
of an above-mentioned 30mmx5mmx3mm rectangular parallelepiped as an example of a 
comparison. 
[0010] 
[A table 1] 
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The property of the obtained isotropic bond magnet is shown in (a table 2). 

[0011] 

[A table 2] 
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this (table 2) — from — according to the bond magnet and its manufacture approach of 
this example, by a conventional electrolysis plating coat and its conventional formation 
approach, it turns out that the outstanding bond magnet which lowering of the 
magnetic properties which were not able to be controlled is not seen and has high 
corrosion resistance can be obtained so that clearly. 

[0012] (Example 7) It is the magnetic powder compound which consists of NdFeB 
system isotropy magnetic powder ((General Motors MQP-B) 96wt% and epoxy system 
adhesives 4wt% passed 32 meshes Compacting pressure 5 t/cm2 The bond magnet of the 



I 



cylinder mold whose height a radius at the bottom is 6mm, and is 12mm as press 
forming is carried out, a cure is carried out at 150 degrees C under an argon ambient 
atmosphere for 2 hoiu-s and it is shown in drawing 6 was obtained. After sinking into 
the 10wt%MEK solution of epoxy system adhesives for 5 minutes and fully carr3dng out 
the liquid end of this bond magnet after that, MEK was dried by carrying out reduced 
pressure dr3dng. Thus, by putting 1000 bond magnets and 200000 copper balls with a 
diameter of 1mm which have an epoxy non-hardened system adhesives layer in the 
produced front face, 50g of nickel powder with a major axis of 0.7 micrometers, and 50g 
of Cu powder with a major axis of 0.6 micrometers into an oscillating-t3^e ball mill, and 
carrying out oscillating processing, the bond magnet with which nickel powder and Cu 
powder adhered to the front face by the adhesiveness of epoxy non-hardened system 
adhesives was obtained. It rinsed, after carrying out the cure of this at 150 degrees C for 
2 hours, and superfluous nickel powder and Cu powder were removed. The bond magnet 
which has the conductive layer which minded the resin layer in the above procedure 
was obtained. By carrying out nonelectrol3iic plating on the conditions which show this 
in (a table 3), the bond magnet 1 which has the nonelectrolytic plating coat 5 for the 
conductive layer 3 which minded the resin layer 2 as shown in drawing 7 on owner 
Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. was produced. Moreover, the 
bond magnet which performs same nonelectrol3rtic plating processing and has a 
nonelectrolytic plating coat on a front face was produced, without making an epoxy 
system adhesives layer and a conductive layer form in the bond magnet of the cylinder 
mold whose height the radius of the above-mentioned base is 6mm, and is 12mm as an 
example of a comparison. 
[0013] 
[A table 3] 
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The property of the obtained isotropic bond magnet is shown in (a table 4). 

[0014] 

[A table 4] 
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this (table 4) — from — according to the bond magnet and its manufacture approach of 
this example, by a conventional nonelectrolytic plating coat and its conventional 
formation approach, it turns out that the outstanding bond magnet which lowering of 
the magnetic properties which were not able to be controlled is not seen and has high 
corrosion resistance can be obtained so that clearly. 

[0015] (Example 8) It is the magnetic powder compound which consists of NdFeB 
system isotropy magnetic powder ((General Motors MQP-B) 97wt% and epoxy system 
adhesives 3wt% passed 32 meshes Compacting pressure 5 t/cm2 Press forming was 
carried out, the cure was carried out at 180 degrees C under the argon ambient 
atmosphere for 1 hour, and one side as shown in drawing 8 obtained the bond magnet of 
the cube which is 5mm. After sinking into the 10wt%M£K solution of epoxy system 
adhesives for 5 minutes and fully carrjring out the liquid end of this bond magnet after 
that, the cure was carried out at 180 degrees C for 1 hour. After repeating impregnation 
and a cure twice furthermore, sinking into the 10wt%MEK solution of epoxy system 
adhesives for 5 minutes again and fully carrying out the liquid end after that, MEK was 
dried by carrying out reduced pressure drying. Thus, by putting 500 bond magnets and 
150000 copper balls with a diameter of 2mm which have an epoxy non-hardened system 
adhesives layer in the produced front face, and 50g of Cu powder with a major axis of 
0.8 micrometers into an oscillating-type ball mill, and carrjring out oscillating 
processing, the bond magnet with which Cu powder adhered to the front face by the 
adhesiveness of epoxy non-hardened system adhesives was obtained. It rinsed, after 
carrying out the cure of this at 180 degrees C for 1 hour, and superfluous Cu powder was 
removed. The bond magnet which has the conductive layer which minded the resin 
layer in the above procedure was obtained. By using the coating for electrodeposition 
coating (Kansai Paint EREKURON) for this, carrying out electropainting on condition 
that electrodeposted electrical-potential-difference 140V, and carrying out a cure for 20 
minutes at 170 more degrees C, the bond magnet 1 which has the electrodeposition 
coating coat 6 for the conductive layer 3 which minded the resin layer 2 as shown in 
drawing 9 on owner Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. was 
produced. Moreover, the bond magnet which performs same electrodeposition coating 
processing and has an electrodeposition coating coat on a front face was produced, 
without making an epoxy system adhesives layer and Cu layer form in the bond magnet 
of the cube whose up Norikazu side is 5mm as an example of a comparison. The 
property of the obtained isotropic bond magnet is shown in (a table 5). 
[0016] 
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this (table 5) — from — according to the bond magnet and its manufacture approach of 
this example, by a conventional electrodeposition coating coat and its conventional 
formation approach, it turns out that the outstanding bond magnet which lowering of 
the magnetic properties which were not able to be controlled is not seen and has high 
corrosion resistance can be obtained so that clearly. 

[0017] Although magnetic powder was made into the NdFeB system in each 
above-mentioned example, a thing called oxide system magnetism powder, such as rare 
earth system magnetism powder of others, such as a SmFeN system and a SmCo 
system, Ba system ferrite, Sr system ferrite, and a MnZn system ferrite, can be used. 
The above-mentioned processing to the bond magnet which consists of a ferrite has an 
effective appearance in the application made important. In order to raise dispersibility 
etc. on the front face of these magnetic powder, processing by the coupling agent of a 
silane system and a titanate system etc. may be carried out. As a magnetic powder 
content, 50 - 98wt% is good. For the application as which high magnetic properties are 
required, although 97wt(s)% from which the Plastic solid of high density is acquired is 
more desirable, if it is an amoimt exceeding 98wt(s)%, it will become insufficient ! a 
binder ] and own reinforcement of a bond magnet will fall remarkably 
[0018] Moreover, as a principal component of a binder, general-purpose things, such as 
€in eposgr resin and Nylon, can be used. It is common to use an epoxy resin for 
compression molding and to use Nylon for injection molding. When a principal 
component is thermosetting resin, a curing agent can also use a general thing. Moreover, 
it is also effective to add a suitable hardening accelerator if needed. Although it is also 
possible to add a plasticizer and lubricant suitably for moldability amelioration, in order 



to maintain own reinforcement of a bond magnet, as for those additions, it is desirable 
to consider as the range of 5 - 50wt%. 

[0019] And although it is the resin layer formed in a bond magnet front face, an epoxy 
system, a phenol system, acrylic, etc. can use the curing agent suitable for usual 
thermosetting resin and it as a principal component. Moreover, it is also effective to add 
a hardening accelerator. Moreover, a conductive matter layer can also be efficiently 
adhered to resin by mixing a binder. Moreover, it becomes [ the bond strength between a 
bond magnet and a resin layer ] strong that the principal component of this resin layer 
and the principal component of the binder of a bond magnet are the same and is suitable. 
Moreover, although the thickness is based also on smoothing of a bond magnet front 
face, its 100 micrometers or less are desirable. If there are 100 micrometers or more, 
when the conductive matter will adhere, it sinks in a resin layer and it becomes 
impossible to disregard surface granularity. Although it is furthermore the formation 
approach of this resin layer, general approaches, such as a spray method, a dip method, 
and vacuum impregnation, can be used. Moreover, although it is effective in order for 
two coats to improve surface smoothing, it is required for the thickness of the whole 
resin layer to set to 100 micrometers or less. Moreover, before forming a resin layer if 
needed, washing and polish of a bond magnet front face may be carried out, or 
processing by the coupling agent of a silane system and a titanate system etc. may be 
carried out. 

[0020] Moreover, although it is the conductive layer formed on a resin layer, the 
component can use more than a kind at least among the alloys which use as a principal 
component nickel in the above-mentioned example, the simple substance which consists 
of an element hung up over Cu, Cr, Zn, nickel, Cd, Sn, Pb, Fe, Au, Ag, Pt, Pd, Rh, 
aluminum, and Nd other than Cu, or the above-mentioned element. Especially although 
it adheres to these and they are fixed on the resin layer formed in the bond magnet front 
face in the state of fine particles, nickel, Cu, aluminum, etc. which can cover the edge 
section to homogeneity are suitable for them. As for these fine particles, it is still more 
desirable that a major axis is 1mm or less. If a major axis becomes more than this, the 
coat of the edge section will no longer be performed fiilly. Moreover, it is much more 
more suitable for the viewpoint of a coat of the edge section to fine particles to be 
scales-like. Moreover, although the thickness of a conductive layer changes with 
descriptions of the fine particles used, its 100 micrometers or less are desirable. If 
thicker than this, the effectiveness of immobiUzation by the resin layer will become thin. 
50 micrometers or less are more preferably good. Moreover, surface granularity needs to 
be the maximum height (Rmax) of 400 micrometers or less to criteria die length of 



25mm. When electrolysis platings nonelectrolj^ic plating, and electropainting are 
carried out as the maximum height is more than this, it will become easy to generate a 
pinhole and the corrosion of a substrate magnet will be caused from there. Especially 
when the maximum height (Rmax) is larger than the sum total thickness of a resin 
layer and a conductive layer, since a substrate magnet is selectively exposed, it is not so 
desirable. Although electrolysis plating, nonelectrolytic plating, and electropainting 
become easy so that the surface electrical resistance of a conductive layer is still smaller, 
it is desirable that they are 500 or less ohm/sq. The very good coat formation of being 
200 or less ohm/sq more preferably is attained with it being desirable and their being 50 
more or less ohm/sq. 

[0021] Although it is the formation approach of this conductive layer, as it is in the 
above-mentioned example, the shaping approach by revolution barrel equipment 
besides oscillating processing within a vibration ball mill and centrifugal barrel 
equipment can also be used. Moreover, as the concrete approach of electrolysis plating, 
nonelectrolytic plating, and electropainting, you may carry out with the application of a 
general approach besides the above-mentioned example. 

[0022] As a water solution for electrolysis plating, a copper-cyanide bath, PIRO 
phosphoric acid a copper-sulfate bath, A mat nickel bath, a Watts bath, a sulfamic 
acid bath, a wood strike bath, An immersion nickel bath, a 6 ** Cr low concentration 
bath, a 6 ** Cr Sargent bath, A 6 ** Cr **** ghost content bath, a high cyanide alkali Zn 
plating bath, an inside cyanide alkali Zn plating bath, A low cyanide alkali Zn plating 
bath, a zincate bath, a cyanidation Cd plating bath, A way ****-ized Cd plating bath, a 
sulfuric-acid acidity Sn plating bath, a way fluoric acid Sn plating bath, A way fluoric 
acid Pb plating bath, a sulfamic acid Pb plating bath, a methansulfonic acid Pb plating 
bath, A way fluoric acid solder plating bath, a phenolsulfonic acid solder plating bath. 
An alkanol sulfonic-acid solder plating bath, a chloride Fe plating bath, a sulfate Fe 
plating bath, A way **** ghost Fe plating bath, a sulfamate Fe plating bath, a Sn-Co 
alloy SUTANETO bath, A Sn-Co alloy PIRO phosphoric acid bath, a Sn-Co alloy **** 
ghost bath, a Sn-nickel alloy PIRO phosphoric acid bath. With an anode metal kind, a 
Sn-nickel alloy **** ghost bath etc. can choose suitably, and can also add additives, such 
as a brightener, a leveler agent, a pit prevention agent, a crepe formation agent, an 
anodic dissolution agent, PH buffer, and a stabilizer, further. Moreover, it can also add 
[ for the purpose of rinsing hot water rinsing, a sealing process, etc. ] as an after process. 
[0023] Subsequently, what is listed below as nonelectrolytic plating liquid is suitably 
chosen according to the metal land to galvanize. Cu plating bath containing some of a 
sulfuric acid Cu, a Rochell salt, formaldehyde and carbonic acid Na, Hydroxylation Na 



and EDTA, cyanidation Na, etc. nickel plating bath or nickel alloy-plating bath 
containing some of a sulfuric acid nickel, Chlorination nickel or such mixture, an acetic 
acid Na and a lactic acid, citric-acid Na, hypophosphorous acid Na, a way acid, an 
ammonium sulfate, an ammonium chloride, ethylenediamine, ammonium citrate, 
pyrophosphoric-acid Na, etc. Co plating bath or Co alloy-plating bath containing some of 
a sulfuric acid Co, hypophosphorous acid Na, citric-acid Na and a tartaric acid Na, an 
ammoniimi sulfate, the way acids, etc. Au plating bath containing some of a dicyano 
(golden I) acid potassitun, tetracyano golden (III) acid potassiums or such mixture, a 
potassium cyanide and a potassium hydroxide, a lead chloride, the hydroxylation boron 
potassiums, etc. Ag plating bath containing some of a silver cyanide, cyanidation Na, 
Hydroxylation Na, dimethylamine borane, thiourea, etc. The palladium plating bath 
containing some of a palladium chloride, ammonium hydroxide and an ammonium 
chloride, ethylenediaminetetraacetic acid Na, phosphinic acid Na, the hydrazines, etc. 
The tinning bath containing some of tin chloride, citric-acid Na and 
ethylenediaminetetraacetic acid Na, nitro triacetic acid Na, 3 titanium chlorides, an 
acetic acid Na, the benzenesulfonic acid, etc. **** is usable. In addition, additives, such 
as a brightener, a leveler agent, a pit prevention agent, a crepe formation agent, PH 
buffer, a stabilizer, and a complexing agent, can also be added fiirther. Moreover, by the 
nonelectrolytic plating method used by this invention, chromate treatment, rinsing, hot 
water rinsing, etc. can also be carried out as a tail end process. As a plating metal 
covered with the nonelectrolytic plating processing performed by this invention by the 
processed material, Cu, nickel, Co, Sn, Ag, Au, Pt and nickel-Co, nickel-Co-B, 
nickel-Co-P, nickel-Fe-P, nickel-W-P, nickel-P, Co-Fe-P, Co-W-P, Co-nickel-Mn-Re-, etc. 
can be illustrated, and the object ****** proper selection can be carried out. 
[0024] Although it is finally electrodeposition coating, anion electropainting which made 
the coated object Plastic solid the anode plate, or cation electropainting which used the 
coated object Plastic solid as cathode is employable. As resin used for anion 
electropainting, it is drying oil, polyester, polybutadiene, epoxy ester, and polycarbosylic 
acid resin made into the polyacrylic ester frame, and it neutraUzes and specializes 
[ liquefy / aqueous-/ or / water-] by bases, such as an organic amine or caustic potash, 
and is usually charged in negative. Moreover, as resin used for cation electropainting, 
the Pori amino resin made into the frame usually mainly neutralizes epoxy system resin, 
acrylic resin, etc. by the organic acid, and it liquefies [ aqueous-] or decentralizes 
[ water-], and is just charged. Pigments for rust proofing, such as a zinc oxide, zinc 
chromate, strontium chromate, and Suzutan, may be contained in the further 
above-mentioned resin, or benzotriazol may be contained. 



[0025] It is also the range of this invention that replace it with these coats and it forms a 
resin coat on a conductive layer although what was described above was an electrolysis 
plating coat, a nonelectrolytic plating coat, and an example that forms an 
electrodeposition coating coat further. 
[0026] 

[Effect of the Invention] As mentioned above, since it becomes possible to be able to 
produce the bond magnet which has an electrolysis plating coat, a nonelectrol3^ic 
plating coat, or an electrodeposition coating coat, without reducing magnetic properties 
since this invention stopped the hole of a bond magnet front face by the resin layer and 
formed the conductive layer on the resin layer as explained in full detail, and to improve 
the corrosion resistance of a bond magnet by leaps and bounds, industrial value is very 
high. 

[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing the surface state before and behind plating 
processing of the conventional bond magnet 

[Drawing 2] The explanatory view showing the stirface state before and behind plating 
processing of the bond magnet concerning this invention 

[Drawing 3] The explanatory view showing the surface state before and behind plating 
processing of the bond magnet concerning this invention 

[Drawing 4] The explanatory view showing the shape of an appearance of the bond 
magnet used for examples 1-6 

[Drawing 5] The explanatory view showing the outline of the laminated structure of the 
bond magnet front face of examples 1-6 

[Drawing 6] The explanatory view showing the shape of an appearance of the bond 
magnet used for the example 7 

[Drawing 7] The explanatory view showing the outline of the laminated structure of the 
bond magnet front face of an example 7 

[Drawing 8] The explanatory view showing the shape of an appearance of the bond 
magnet used for the example 8 

[Drawing 9] The explanatory view showing the outline of the laminated structure of the 

bond magnet front face of an example 8 

[Description of Notations] 

1 Bond Magnet 2 Resin Layer 

3 Conductive Layer 4 Electrolysis Plating Coat 



5 Nonelectrolytic Plating Coat 6 Electrodeposition Coating Coat 
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